Following corporate spinoffs, unit boards are formed from scratch. We find that these 'de novo' boards are smaller, more independent, include more outside directors with relevant industry expertise, and derive more industry expertise from outsiders than do industry and size-matched peers. These differences are observed only when the unit CEO was not the CEO or a director of the pre-spinoff parent firm -i.e., when there is a greater need to assess the CEO's ability and match with the firm. We conclude that the need for CEO assessment is an important element of the structure of newly formed boards.
1
The structure of the board of directors has been the topic of considerable debate and academic research over the past two decades. 1 As noted in Schwartz-Ziv and Weisbach (2013) , existing theories of board structure generally emphasize either the board's advisory (managerial) role or its monitoring (supervisory) role. Empirical tests of these theories typically analyze the extent to which observed board structures are related to asset and operating characteristics in ways that are consistent with firms' relative needs for advising versus monitoring. Although much of this literature focuses on aggregate measures of board composition, such as board size or the fraction of independent outside directors, recent studies have begun to explore specific director attributes.
2
More recently, Hermalin and Weisbach (2014) propose that, in addition to carrying out its advising and monitoring responsibilities, the board of directors must also continually assess the intrinsic ability, competency, and overall match of the CEO to the firm. Though complementary to the monitoring role, CEO assessment is a distinct role for the board.
Essentially, assessment is concerned with learning whether the CEO is inherently able to maximize shareholder wealth, whereas monitoring involves ensuring that the CEO actually does so in the face of conflicts of interest with the shareholders. To the extent that firms systematically differ in their needs for CEO assessment, differences in board structure should reflect these differences.
1 See Adams, Hermalin, and Weisbach (2010) for a recent survey of this literature.
2 See, for example, Lehn, Patro, and Zhao (2009) , Boone, Field, Karpoff, and Raheja (2007) , Coles, Daniel, and Naveen (2008) , and Linck, Netter, and Yang (2008) for evidence on board size and the fraction of independent outside directors; Agrawal and Knoeber (2001) and Goldman, Rocholl, and So (2009) for evidence on political directors; Field, Lowry, and Mkrtchyan (2013) for evidence on venture capital directors; Fahlenbrach, Low, and Stulz (2010) for evidence on CEO directors; and Daniel, McConnell, and Naveen (2011) and Masulis, Wang, and Xie (2012) for evidence on multinational directors.
We use the experimental setting of corporate spinoffs to shed further light on the determinants of board structure. In a corporate spinoff, the original parent is separated into two (or more) independent corporations, each with its own traded shares of common stock. The stock of the spun off unit is distributed on a pro rata basis to the shareholders of the original parent, with no cash generated for either the parent or the subsidiary. Importantly, as part of this process, a board of directors must be put in place for the unit.
This process makes an analysis of corporate spinoff transactions particularly well-suited to provide unique insights into the formation of corporate boards. First, because the spun off units are new, publicly-traded, stand-alone firms, they must form their boards of directors from scratch. This 'de novo' feature provides an opportunity to observe boards that are less likely to be affected by factors that contribute to the 'stickiness' of ongoing boards. This makes spinoffs a useful arena in which to examine the empirical importance of hypothesized determinants of board structure.
Second, spinoffs allow us to consider the impact on board structure of the board's need to learn about CEO ability. Hermalin and Weisbach (2014) propose that CEO assessment is more important the less is known about the CEO and about the firm's prospects. It follows, therefore, that: i) CEO assessment is more important for newly independent unit firms than for publiclytraded matched firms or post-spinoff parent firms; and ii) CEO assessment is more important when a new CEO is newly promoted or hired from outside, and when that new CEO was not previously a member of the pre-spinoff board. Because our sample spinoffs exhibit wide variation in the origin of the unit's CEO, they represent a fruitful area for empirically exploring how the need for CEO assessment affects board structure. Based on the models of Hermalin and Weisbach (1998) and Hermalin (2005) , as well as empirical evidence in Faleye, Hoitash, and Hoitash (2012) , Masulis, Ruzzier, Xiao, and Zhao (2012) , and Yermack (1996) , we hypothesize that the boards of firms that require more CEO assessment will have smaller and more independent boards, with higher proportions of outside directors who have relevant industry expertise.
Third, in addition to creating a new unit firm, the spinoff transaction represents a discrete and significant change in the asset and operating structure of the remaining parent, increasing the likelihood that the benefits of board changes exceed the transactions costs associated with undertaking them. This provides an additional opportunity to re-examine traditional determinants of board structure. In addition, the continuity of the post-spinoff parent firms, together with variation in the source of their CEOs, provide further opportunities to explore the extent to which the need for CEO learning/assessment affects board structure.
Our sample consists of 143 non-taxable spinoffs announced between 1994 and 2010. We find that boards formed from scratch differ significantly from a set of industry and size-matched publicly-traded peers. Specifically, newly formed unit boards are smaller, have relatively more outside directors, have more directors with same-industry experience, and derive more of their same-industry expertise from outside directors than do the matched firm boards. Furthermore, these differences in unit-match board structure are confined to those unit firms whose CEO was not the CEO or a board member of the pre-spinoff parent firm -i.e., those for which we hypothesize a greater need for CEO assessment. Together, these results support the hypothesis that boards of newly independent unit firms with untested CEOs have more to learn about the inherent suitability of their CEOs and that such learning is best accomplished by independent outsiders who have industry knowledge and incentives to avoid free-riding.
By contrast, we find little evidence that our proxies for the need for CEO assessment are significant determinants of the post-spinoff parent board structure. These findings fit with the view that CEO assessment is less important for these continuing firms. Further consistent with this view, we find that among post-spinoff parent firms, characteristics of the firm's asset and operating structure are somewhat more important determinants of board structure than in unit firms.
Overall, our findings indicate that the board's need to assess the inherent suitability of the CEO is an important element of board structure early in the life of a firm and early in the tenure of a CEO. Although such assessment is likely an ongoing process throughout the life of a firm or the tenure of a CEO, our results for parent firms suggest that it becomes relatively less important over time.
Our results complement those of Wruck and Wruck (2002) , who use spinoffs to study the link between asset restructuring and restructuring of the top management team. Consistent with our evidence for unit CEOs, Wruck and Wruck find considerable variability in the source of the top two executives in spinoff firms. Their results suggest that governance expertise and prior top management experience are important determinants of who makes up the top management team.
We, in turn, find that the nature of that prior experience has important implications for the composition of the newly formed board of directors. Our findings add to an understanding of how governance is structured in firms by documenting the importance of the need to assess the inherent ability, competency, and overall match of the CEO in structuring boards of directors.
Background
The functions of the board have traditionally been divided into two broad, overlapping categories: advising management on strategies and actions that maximize shareholder wealth, and monitoring management to ensure that they act in shareholders' interests. A large literature seeks to shed light on how boards are structured to most effectively fulfill these roles by studying the relationship between board structure and firm characteristics.
More recently, Hermalin and Weisbach (2014) propose an additional role for the board of directors that is distinct from either its advising or monitoring roles. They focus on learning models of managerial competence, in which managers' intrinsic ability, competency, and match to their employers must be continually assessed, and suggest that these learning models have important implications for corporate governance, including the board of directors.
We provide an overview of these literatures in section 1.1. In section 1.2 we elaborate on the spinoff process and the ways in which spinoffs provide a unique opportunity to expand our understanding of how board structure is determined.
Determinants of board structure

Advising and monitoring
The traditional view in the corporate governance literature has been that board monitoring is accomplished most effectively by outside directors dominating a board that is small enough to avoid coordination and free-riding problems. 3 More recently, however, Raheja (2005) and Harris and Raviv (2008) develop more nuanced models of board monitoring in which the effective size and composition of boards depends on specific firm and director characteristics. The basic trade-off in these models is between the benefits of the firm-specific information that insiders possess and the reduced monitoring that comes from having fewer outside directors. If the cost of information needed for monitoring is high relative to the extent of agency problems, firms will tend to have more inside directors.
Recognition of the advisory role of boards dates back at least to Fama and Jensen (1983) , who argue that inside directors possess firm-specific knowledge that can be helpful in setting operating strategies in uncertain environments. Similarly, Coles Daniel and Naveen (2008) argue that firms with a greater need for firm-specific knowledge (e.g. those with higher R&D)
should have a higher proportion of insiders on the board. In addition, Boone, Field, Karpoff, and Raheja (2007) and Coles, Daniel, and Naveen (2008) hypothesize that a firm's advising needs increase with the scope and complexity of its operations. Because more complex firms require more advice and a greater variety of expertise, they are more likely to have larger boards and more outsiders. Fama and Jensen (1983) point also to the role of the board of directors in controlling the agency problems associated with common stock. Boone, Field, Karpoff, and Raheja (2007) hypothesize that the need for monitoring of managers by the board will have the greatest impact on board structure when the private benefits of control are high or the costs of monitoring are low.
This literature thus predicts that value-maximizing board structures will systematically differ across firms according to the nature of their firm-specific assets and operations. Empirical tests of these predictions typically involve an analysis of the cross-sectional relationship between either the number of directors (board size) or the proportion of outside directors (board composition) and firm-specific characteristics that serve as proxies for the hypothesized determinants. 4 Individual findings and the precise conclusions drawn from them with respect to advising vs. monitoring vary somewhat across studies. In general, however, these studies provide evidence that board size and board independence are positively associated with firm size and negatively associated with growth opportunities and research and development expenditures.
By and large, these findings are consistent with predictions from models that focus on the costs/benefits of monitoring and the demand for advising.
The above studies tend to focus on fundamental measures of board structure -i.e., board size and the proportion of independent outsiders on the board. However, there are potentially important differences among directors in their experience and expertise. Brickley and Zimmerman (2010) suggest that directors' backgrounds are arguably more important than either the absolute or relative number of outsiders on the board. Recognizing this possibility, several other studies go beyond these traditional measures of board structure in an attempt to shed light on the unique attributes or skills that individual board members bring to the firm. Examples include political directors (Agrawal and Knoeber (2001) , Goldman, Rocholl, and So (2009) ), venture capital directors (Field, Lowry, and Mkrtchyan (2013) ), CEO directors (Fahlenbrach, Low, and Stulz (2010) ), supply chain directors (Dass, Kini, Nanda, Onal, and Wang (2013) ), multinational directors (Daniel, McConnell, and Naveen (2011) and Masulis, Wang, and Xie (2012) ), and directors with relevant industry expertise (Faleye, Hoitash, and Hoitash (2012) and Drobetz, Meyerinck, Oesch, and Schmid (2014) ).
CEO assessment
In addition to advising and monitoring top management, boards of directors must assess executives' inherent suitability to run their firms. Hermalin and Weisbach (1998) develop a model of CEO assessment in which the board of directors learns about a particular CEO's abilities over time, updating their beliefs along the way. Depending on the nature of the information gained, the board decides to retain or replace the CEO. In their model, an independent board is more likely to seek out and obtain such information about the CEO and, therefore, to remove a CEO when warranted. Over time, a high quality CEO acquires greater bargaining power and can bargain for a less independent board. Hermalin (2005) proposes that the option value of information about a CEO's ability is greater when it must assess a relatively unknown CEO. Such value can only be realized, however, if the board of directors is diligent enough to seek out information. Both models imply that board independence is more important the less is known about a CEO. Consistent with this, Boone, Field, Karpoff, and Raheja (2007) find that the proportion of outsiders on the board is negatively related to CEO tenure. Hermalin and Weisbach (2014) propose that the ways in which managers' intrinsic ability, competency, and match to their employers are assessed is an important, but understudied, aspect of corporate governance. They suggest that assessment is more important the less is known about a particular manager and about the firm; thus, the importance of CEO assessment diminishes over the CEO's tenure with the firm. Empirical evidence in the literature supports this conjecture. 5 Pan, Wang, and Weisbach (2015) provide evidence of a positive relationship between uncertainty about CEO quality and stock return volatility; they find that volatility decreases over a CEO's tenure. Their evidence indicates that learning about CEO ability happens particularly quickly when there is a high degree of uncertainty about the CEO and his/her match to the firm.
Spinoffs and board structure
In a typical spinoff, a publicly-traded parent firm spins off a portion of its operations to become a separate publicly-traded firm, leaving behind a parent firm whose asset and operating structures have been substantially altered. The spinoff is accomplished by distributing shares in the spun off unit -i.e. the new publicly-traded firm -to the existing shareholders of the parent firm. As noted earlier, this process yields several avenues for providing fresh insights into the determinants of board structure. First, the division of assets and accompanying post-spinoff (re)formation of boards help to mitigate transaction cost impediments to board formation. Because the assets, operations, and management of most individual firms evolve over the life cycle of the company, the valuemaximizing board structure should evolve correspondingly. However, Coles, Daniel, and Naveen (2008) argue that numerous transaction and contracting costs impede value-increasing changes in board size or independence. These transactions costs can include the structure of board election processes, the personal costs and firm reputation effects associated with firing directors who have not performed poorly, institutional pressure to conform to one-size-fits-all board recommendations, and the time and expenditure required to identify potential directors. If 6 Prior studies provide some evidence on traditional measures of board structure around spinoffs. Ahn and Walker (2007) find that focus-increasing spinoffs are more likely to be undertaken by firms that have smaller boards and whose members have greater equity ownership in the firm. They conclude that the spinoff decision is associated with stronger internal governance. Seward and Walsh (1996) find that the average spun off firm has a majority of outsiders on its board of directors and on the compensation committee. They conclude that spun off firms put in place strong internal control systems.
these transaction costs are large enough, board structure will be somewhat 'sticky.' Consistent with this prediction, Denis and Sarin (1999) find no evidence that changes in board structure are related to changes in firm-specific characteristics, while Boone, Field, Karpoff, and Raheja (2007) find that firm and CEO characteristics at the time of an IPO help explain board composition several years after the IPO. One implication of this stickiness is that observing board structures and their determinants at any given point in time can provide an incomplete picture of how and why such structures developed.
Because the spun off units are new, publicly-traded, stand-alone firms, they must form their boards of directors from scratch. This 'de novo' feature provides a unique opportunity to observe boards that are less likely to be affected by the factors that contribute to the 'stickiness' of ongoing boards. Even newly public firms, such as those studied in Baker and Gompers (2003) and Boone et al. (2007) , have pre-existing boards. Similarly, the spinoff produces a discrete and significant change in the nature and size of operations for the remaining parent firm. Arguably, such large operational changes reduce the relative importance of the type of transaction cost impediments to board structure adjustments described in Coles, Daniel, and Naveen (2008) .
Second, spinoffs provide us a unique setting in which to examine the extent to which the need to learn about/assess the CEO's inherent ability, competency, and match to the firm affects board structure. Hermalin and Weisbach (2014) propose that learning and assessment are more valuable the less is known about the individual CEO and the firm's prospects. We hypothesize that, because they are newly independent firms with newly appointed CEOs, spun off unit firms are in greater need of assessment than are otherwise similar firms or the remaining parent firms.
Furthermore, the unit firm CEOs come from several different sources. This creates important variation in how much is likely to be known about their CEOs, which provides further opportunity to explore the effect of learning and assessment on board structure. We hypothesize that there will be a greater need for CEO assessment in those cases in which the CEO was not previously the parent company CEO or was not previously on the parent board.
The models of Hermalin and Weisbach (1998) and Hermalin (2005) imply that outside directors are more diligent assessors of the CEO's inherent ability, competency, and match to the firm. Faleye, Hoitash, and Hoitash (2012) and Masulis, Ruzzier, Xiao and Zhao (2012) provide evidence that the proportion of outside directors with relevant industry expertise is associated with greater sensitivity of turnover to performance, consistent with higher skill and/or greater diligence in assessing their CEOs and acting on their assessments. Similarly, Yermack (1996) provides evidence that smaller boards are associated with higher likelihoods of CEO turnover.
Based on these findings, we hypothesize that the boards of firms that require more CEO assessment will have smaller and more independent boards, with higher proportions of outside directors who have relevant industry expertise.
Third, in addition to creating a new unit firm, the spinoff transaction represents a discrete and significant change in the asset and operating structure of the remaining parent, increasing the likelihood that the benefits of board changes exceed the transactions costs associated with undertaking them. Thus, an analysis of post-spinoff parent boards provides further evidence on the learning/assessment hypothesis. As noted in Hermalin and Weisbach (2014) , the importance of learning and assessment is greater when there is more uncertainty about both the CEO's ability and the firm's prospects. For the de novo unit, both of these are uncertain for those cases for which the unit hires an outsider as CEO or for which the unit CEO is an insider with no CEO experience. For the parent firm, there might be similar uncertainty about the CEO's ability for new hires, but there is less uncertainty about the firm's prospects. Thus, we expect learning and assessment to be less important for the board structures of post-spinoff parents.
Sample Selection and Description
Our sample selection process initially identifies all spinoffs from the Security Data
Corporation's (SDC) Mergers and Acquisitions Database between 1994 and 2010. We limit the sample to tax-free spinoffs in order to ensure that the spun off unit is truly an independent firm.
7
We obtain financial data from Compustat and board composition data from corporate proxy statements. In order to be included in the final sample, we require that each spinoff has
Compustat data and a proxy statement available for the parent before and after the spinoff, and for the spun off unit. We have complete data for 143 spinoffs. 8 Table 1 In Table 2 , we report mean and median values for several asset and operating structure characteristics that have been linked with board structure in prior studies. These include the ratio of market value-to-book value, R&D-to-total assets, capital expenditures-to-total assets, operating income-to-total assets, free cash flow-to-total assets, long-term debt-to-total assets, total assets, property, plant, and equipment-to-total assets, and the Herfindahl index for the firm's primary 4-digit SIC industry. We report these characteristics for the parent before the spinoff, the parent after the spinoff, and the spun off unit. All statistics for the pre-spinoff parent are for the fiscal year ending just prior to the spinoff, while the statistics for the post-spinoff parent and the spun off unit are for the first fiscal year subsequent to the spinoff. We compare each individual characteristic for each post-spinoff firm to that of the parent firm prior to the spinoff using pairwise t-statistics for mean values and Wilcoxon signed-ranks tests for medians.
We also report mean and median values for the absolute differences in each statistic.
The results in Table 2 indicate that the parent and unit look quite similar, on average, in terms of many previously hypothesized determinants of board structure. Not surprisingly, spun off units are smaller than both the pre-spinoff and post-spinoff parent firm, on average. There is also some evidence that units have lower free cash flow and lower operating profitability than parents. However, the parent and unit exhibit quite similar market-to-book ratios.
We also provide evidence on the absolute value of differences in characteristics between pairs of firms. These results suggest that the similarities in average characteristics across the groups mask what are actually substantial differences in individual parent-unit pairs. The last two columns of Table 2 indicate that the absolute value of differences in characteristics between the unit and either the pre-spinoff or post-spinoff parent are economically large for all of the characteristics. For example, on average, the market-to-book ratios of the pre-spinoff parent and the unit differ by 1.0. When compared with the pre-spinoff parent market-to-book ratio of 2.0, this absolute difference in growth opportunities is quite substantial. We observe similarly large differences in R&D, capital expenditures, profitability, free cash flow, and leverage between the parent and the unit. Although these differences are smaller when comparing the post-spinoff parent to the pre-spinoff parent, they nonetheless represent meaningful deviations from prespinoff parent levels.
In Table 3 , we report the destination of pre-spinoff parent CEOs and, more importantly for our purposes, the origin of the CEOs of the post-spinoff firms. Panel A reports on the postspinoff destination of the CEOs who were in place at the sample firms prior to their spinoffs. 10 In untabulated results, we find no evidence that the likelihood of a CEO leaving the firm is associated with his/her age. Specifically, we find that the average age of CEOs retained by either the parent or the unit is 56.2 years while that of CEOs not retained by either firm is 57.3 years. The difference is not significant at conventional levels.
Seventy
11 We find that 13.3% of our unit CEOs were the parent CEO prior to the spinoff, 71.3% were a non-CEO employee of the parent firm, and 15.4% were not affiliated with the parent. The comparable figures in Wruck and Wruck (2002) CEOs served on the pre-spinoff parent board. Table 4 provides mean values for board size, the number of inside or affiliated directors, the number and proportion of outside directors, and the number of directors who bring particular types of expertise to the board. In order to distinguish among outside directors based on the expertise they bring to the board, we read the profile of each director in the corporate proxy statement and, based on their primary employment background, categorize each outside director as having: expertise in the industry of the post-spinoff unit, expertise in the industry of the parent, expertise in the legal or finance sectors, or other expertise, a category that encompasses all directors whose primary experience does not classify them into the unit, parent, law, or finance categories.
13,14
We characterize a director as having unit or post-spinoff parent expertise if that director has experience in a firm in the same three-digit SIC industry or has other background that is clearly related to the firm's line of business. Examples of such related backgrounds include: i) a scientist or doctor who is a director for a firm in the pharmaceutical, chemical, medical device, or technology industry; and ii) a director with experience in an industry that is clearly connected to the relevant unit or parent firm's industry, despite having a distinct SIC code.
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The number of outside directors who have relevant industry expertise, expertise in law or finance, and other expertise are reported in Table 4 . We also report two measures of the relative presence of outside experts on the board: the proportion of the total directors who are outside experts and the proportion of the board's industry experts who are outside directors. The latter measure is computed as the number of outside expert directors divided by the number of inside directors plus the number of outside expert directors. We report all Table 4 variables for the prespinoff parent, the post-spinoff parent, and the spun off unit. In addition, as in Table 2 , we report the absolute values of pair-wise differences in board attributes between the parent and unit firms.
On average, the parent's board declines from 10.6 to 9.6 members following the spinoff.
This reflects slight declines in both the number of inside/affiliated directors and the number of independent outside directors (2.3 vs. 2.7 and 7.3 vs. 7.9, respectively). As a result, there is a modest increase in the proportion of independent outside directors (0.74 vs. 0.76). The number of outside directors with relevant industry expertise declines following the spinoff, as do the numbers of outside directors with finance or other expertise.
By comparison, the unit has fewer board members than both the pre-spinoff parent (7.6
vs. 10.6) and the post-spinoff parent (7.6 vs. 9.6). The numbers of inside/affiliated and outside directors on the unit board are 1.5 and 6.1, respectively, as compared to 2.7 / 7.9 on the prespinoff board and 2.3 / 7.3 on the post-spinoff parent board. The net result is that the unit has a slightly greater proportion of outsiders on the board than do either the pre-spinoff or post-spinoff parent firms. Many of these differences are statistically significant at the 0.05 level, but are economically small. For example, the proportion of independent outsiders on the unit's board is 0.80, as compared with 0.74 for the pre-spinoff parent and 0.76 for the post-spinoff parent.
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The relative representation of outside directors with industry expertise increases more dramatically, however. For example, the proportion of outside directors who have industry expertise and the proportion of industry experts who are outside directors increase from 0.14 to 0.24 and from 0.36 to 0.45, respectively, relative to the pre-spinoff firm. Differences relative to the post-spinoff firm are quite similar and these differences are all significant at the 1% level.
Again, however, the absolute value of pair-wise differences in board attributes between the parent and unit firms are economically large. On average, the parent firm's board changes its size by 1.5 members, including 0.7 insiders and 1.2 outsiders. Its proportions of outsiders, outside experts, and outside relative to total experts change by 0.07, 0.06, and 0.12, respectively, from prior to the spinoff to following the spinoff. The new unit's board is substantially different from the post-spinoff parent board. On average, the unit's board size differs from that of the parent by 2.6 total members, 1.0 inside/affiliated members, 2.2 outside members, and 1.2 outside 16 Cusatis, Miles, and Woolridge (1993) document that 21 of the 46 spinoffs in their 1965-1988 sample are acquired within three years of being spun off. To the extent that spinoffs are intended to better position the unit for subsequent acquisition by an outside party, unit boards could be expected to be short-term in nature, in which case directors could be chosen for reasons other than their suitability to govern the assets of the firms in an ongoing manner. However, we find that only 11 of our 143 unit firms are acquired or taken private within three years of being spun off. This much lower incidence most likely arises from our sample requirement that that there is a unit proxy statement for the first full year following the spinoff.
experts. The proportions of outsiders, outside experts, and outside relative to total experts change by 0.10, 0.17, and 0.26 relative to the post-spinoff parent firm. The differences between the numbers of unit directors and those of the pre-spinoff parent are even larger, with average absolute differences in board size, number of insiders/affiliated and number of outsiders of 3.3, 1.3, and 2.6 respectively. The differences in proportions of outsiders and outside experts are similar to those differences relative to the post-spinoff parent. We conclude, therefore, that the spinoff results in parent and unit boards that are substantially different from one another, and substantially different from that of the pre-spinoff parent.
Overall the evidence in Section 2 indicates that the sample spinoffs result in unit and remaining parent firms whose individual asset, operations, and board structures differ meaningfully from those of the pre-spinoff combined firms. In addition, there is wide variation in the origin of post-spinoff unit and parent firm CEOs.
Post-Spinoff Board Structure in Unit and Parent Firms
We explore the determinants of board structure by analyzing unit firms and post-spinoff parent firms. Because of the de novo feature of unit boards, we focus our analysis on the unit firms and report detailed findings for them in Section 3.1. Our analysis of board structure in post-spinoff parent firms is covered in section 3.2.
Analysis of unit boards
An important advantage of our experimental design is that our unit firms are newly independent firms that put in place de novo boards from scratch. The benefits of this for an examination of the determinants of board formation are two-fold. First, as newly formed boards, the likelihood that observed board structure is influenced by any tendency towards stickiness is quite low. Thus, we are more cleanly able to examine firm-specific determinants of board structure. Second, we hypothesize that, as newly independent firms with newly appointed CEOs, there is a greater need for CEO assessment than in firms whose operations and/or CEOs have been in place for some time.
Unit boards vs. matched firms
We begin by comparing the boards of spun off units with those of a matched set of publicly traded firms. Specifically, we compare single-segment (multi-segment) unit firms to other single-segment (multi-segment) firms that share the same primary three-digit SIC code.
From among each individual firm's comparison group, we choose the firm whose book value of assets is closest to that of the unit firm. We require that the value of the matched firm's assets falls within +/-50% of that of the unit firm. Where no such matched firm exists at the three-digit SIC level, we choose from among firms matched at the two-digit SIC level; this is necessary for 12 of our unit firms. If there is no proxy statement available for the best match, we choose the next best match. We present a comparison of unit and match firm characteristics in appendix Table A1 . These data indicate that the quality of the matching is quite high. Among the characteristics that we analyze, only mean and median debt ratios, median market-to-book ratios, and median R&D-to-assets ratios differ significantly at the 10% level. Moreover, the differences in median market-to-book ratios (1.51 vs. 1.55) and R&D-to-assets ratios (0.005 vs. 0.000) are economically quite small. . Of the total number of directors who have industry expertise, 50% of them are outside directors (vs. 25% for the matched firms). These differences are all significant at the 1% level.
The differences in outside director representation appear to be driven by differences in industry expertise; there are no significant differences across the two groups in terms of the number or percentage of outsiders with finance, law, or other expertise.
We explore these differences further in a multivariate framework in which we control for firm characteristics that have been found to be significant determinants of board structure in prior studies. Using the combined unit-match sample, we regress each board characteristic for which we observe significant unit-match differences in Table 5 on a dummy variable that takes a value of 1 if the firm is a spun off unit, firm size as measured by the natural log of the book value of total assets, the market-to-book ratio, the ratio of R&D expense to total assets, and the ratio of operating income before depreciation to total assets.
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The results, reported in Table 6 , indicate that, among the firm characteristics included, firm size is the only significant determinant of board size and the fraction of outside directors.
There is some evidence that market-to-book ratio and R&D, as well as firm size, affect the presence on the board of outsiders with relevant industry expertise. Controlling for these 17 Our results are qualitatively similar if we include other firm characteristics; e.g. measures of capital expenditures, free cash flow, leverage, tangible assets, or Herfindahl index. In the interests of parsimony, we exclude from our final regressions those variables which are uniformly statistically insignificant.
traditional determinants of board structure, we continue to find significant differences between the board structures of unit and matched firms. The coefficients on the unit dummy variables indicate that unit boards are smaller, have higher fractions of outsiders and of outsiders with relevant industry expertise, and derive a greater fraction of their industry expertise from outside directors than do matched firm boards. These coefficients are all significant at the 1% level.
The role of CEO assessment
If CEO assessment is more effectively done by smaller boards with more industry expert outside directors, our findings in Table 6 are consistent with learning and assessment being an important element of board structure. However, these results are also consistent with matched firm boards exhibiting stickiness that prevents them from having the most effective board structure possible.
In order to test the learning/assessment hypothesis more directly, we use the unit CEO's background to identify subsets of our data for which we conjecture that learning and assessment will be more important. As noted in Table 3 , the CEOs of the post-spinoff parent and unit firms come from a variety of sources. We propose that assessment will be more important for unit CEOs who were internal promotions or outside hires, and for unit CEOs who were not on the pre-spinoff parent board.
We expect there to be less need for CEO assessment when the unit CEO was previously the CEO of the pre-spinoff parent firm because such a person has both experience as a CEO and prior involvement with the assets and operations of the unit firm. A unit CEO who was previously a non-CEO employee of the firm also has prior involvement with unit firm assets and operations, but because this involvement occurred at a level below the CEO position, it is likely to have been less visible. More importantly, there has been no opportunity to observe such a person's inherent suitability to serve as a CEO. Unit CEOs who are hired from outside may or may not have prior experience as a CEO; however they have no previous involvement with the unit firm's assets and operations. We also expect there to be less need for assessment of unit CEOs who served on the pre-spinoff board of directors and have therefore had an oversight role with respect to the assets and operations of the unit firm prior to becoming its CEO.
In Panel A of Table 7 , we present univariate evidence related to whether the origin of the post-spinoff CEO is associated with the structure of the board by comparing unit firms to their matched firms across unit CEO source categories. Our findings suggest that the differences in board structure between unit and matched firms documented in Tables 5 and 6 are driven by unit firms with CEOs for whom there is greater need for assessment. Unit firms whose CEOs were the CEO of the pre-spinoff parent firm exhibit no significant differences in board structure relative to their matched firms. In contrast, the boards of unit firms whose CEOs were promoted from the pre-spinoff parent have boards that are smaller (7.7 vs. 8.4 directors), have higher fractions of outside directors (80.4% vs. 69.5%), have higher fractions of outside directors with relevant industry expertise (22.9% vs. 14.7%), and derive a greater proportion of their industry expertise from outside directors (0.44 vs. 0.30). These differences are all significant at the 1% level and are economically large.
The results for pairs in which the unit CEO was hired from outside are similar, though slightly weaker. The unit-match differences in the percentage of insiders and outsiders are of equivalent magnitude and significance to those for the internal promotion subsample. The difference in the fraction of industry expertise that comes from outside directors is also of similar magnitude and is significant at the 5% level. However, differences in board size and the fraction of outsiders with industry expertise, though of similar magnitude to those for internal promotions, do not differ significantly from zero.
We note that for the cases in which the unit's CEO had been the CEO of the pre-spinoff parent, differences between unit and match firm boards, though statistically insignificant, are reasonably large. Because there are only 19 such cases, this raises the possibility that the lack of statistical significance is due to a lack of power. However, our interpretation of the these results as evidence that differences in board structure reflect differences in the need for assessment is strengthened by the fact that the differences in board structure between unit and matched firms are largest for outside hires, then inside appointments, and are smallest in the cases of pre-spinoff parent CEOs.
Panel B of Table 7 provides results using the alternative classification of CEO background in which we characterize unit CEOs based on whether or not they served on the board of the pre-spinoff parent firm. Consistent with the Panel A results, the Panel B results generally indicate no significant differences in board structure between unit firms whose CEOs were on the pre-spinoff parent boards and their matched firms, the exception being the proportion of outsiders. In contrast, unit firms whose CEOs were not previously on their parent firm boards have smaller and more independent boards, more outside director industry expertise, and a greater proportion of their industry expertise coming from outside directors than do their matched firms. These differences are significant, both economically and statistically. Again, these findings suggest that differences between unit and matched firm boards are driven by the subset of firms for which there is a greater need for CEO assessment.
Because our findings in Table 7 imply that the assessment of the CEO is a potentially important element of board structure, we examine our unit firm boards in a multivariate setting in which we include our proxies for the need for assessment along with other previouslydocumented determinants of board structure. Specifically, Table 8 presents the results of regressions of individual board characteristics on dummy variables for CEO source and prespinoff board service and the aforementioned firm characteristics: size, market-to-book, R&D, and operating income.
Our findings in Table 8 provide some further support for the hypothesis that learning and assessment is an important element of unit board structure. The direction and magnitude of the Table 8 results indicate that the boards of unit firms whose CEOs were promoted from the parent firm or hired from outside or, alternatively, were not on the pre-spinoff parent board have boards that are smaller, more independent, and rely more on outside directors with industry expertise than do the boards of unit firms whose CEO was the CEO of the pre-spinoff parent firm. Board size (models 8.1 and 8.2) is smaller when the CEO is hired from outside, is internally promoted, or was not on the pre-spinoff board, though the latter two results are not quite significant at conventional levels (p-value = 0.12). The results for percent outsiders (models 8.3 and 8.4) indicate that boards are more independent when the CEO was not on the pre-spinoff board (significant at the 1% level) and when the CEO was an outside hire (significant only at the 12% level). The CEO background variables do not significantly impact the fraction of the directors who have unit expertise (models 8.5 and 8.6). However, the percentage of industry expertise that comes from outside directors (models 8.7 and 8.8) is higher when the unit CEO was not on the prior board; this result is significant at the 10% level.
18
18 Our sample period spans the adoption of the Sarbanes-Oxley Act (SOX) in 2002 and the nearly simultaneous revisions in listing requirements adopted by the major exchanges. It is unclear how these regulatory changes would affect the impact of CEO origin on board structure; thus we do not expect these regulatory changes to affect our main findings. Nonetheless, as a robustness check, we re-estimate our Table 8 regressions including a dummy variable for spinoffs completed in the post-SOX period. The CEO source results are qualitatively similar, with the following exceptions: the coefficient on 'CEO was internally promoted' becomes significant at the 0.10 level in
In addition, we find that, consistent with recent advising and monitoring models of board structure and with prior empirical evidence, board size and the fraction of outsiders on the board are significantly positively related to firm size. The fraction of outsiders and the fraction of experts who are outsiders are significantly positively related to the market-to-book ratio in the models that include outside hire and internal promotion dummies. However, these relationships become marginally insignificant in the models that include the not-on-parent-board dummy variable. Finally, the fraction of outside directors who have industry expertise is negatively related to the operating income ratio; this result is significant at the 10% level.
Distinguishing assessment from advising and monitoring
In this section, we discuss and provide further evidence on the extent to which the spinoff setting helps to isolate the importance of the board's assessment role from its two other primary functions, advising and monitoring. Specifically, we consider whether our findings for assessment can be explained by differences in the relative importance of the board's advising and monitoring roles.
It is unclear, a priori, whether spun off units would have more or less demand for board advising than their matched firms. On the one hand, as newly independent firms, many of which have new CEOs, one might argue that spun off units would place relatively more importance on advising. To the extent that inside directors possess incremental firm-specific knowledge that is useful for advising [Fama and Jensen (1983) ], we expect that, all else equal, unit boards requiring more advising will have a larger proportion of insiders on the board. On the other model 8.1, while the coefficients on 'Unit CEO t+1 was not on prior board' become significant at the 0.10 level in model 8.2 and marginally insignificant in model 8.8.
hand, it is possible that if the unit maintains some connection with the parent and that parent plays an advisory role, this would decrease the relative importance of the board's advisory role.
Our data can help shed light on these possibilities by again exploiting cross-sectional differences in the origin of the unit CEO. If the boards of spun off units are structured to provide greater advice, we expect this to be most prevalent among the subset of units for which there is a new CEO -either an outside hire or an inside appointment. Contrary to increased demand for advising, however, we find that these unit boards actually have a greater proportion of independent outsiders on the board than their matched firms. On the other hand, if the parent plays an advisory role, we expect this to be particularly true in the subset of firms for which the unit CEO is the former CEO of the parent. 19 Again, our data is inconsistent with this view.
Contrary to reduced demand for advising among unit firms in which the unit CEO had been the parent CEO, we find no evidence that boards of unit firms are more independent than their matched firms. By contrast, all of this evidence is consistent with an increased importance of assessment in unit boards of firms in which the unit CEO was not the CEO of the parent.
To provide further evidence on a unique role for assessment in unit boards, we contrast the boards of our spun off units with those of IPO firms. We expect that CEO assessment is less of a concern for IPO firms than for unit firms because the CEOs of the IPO firms are often the founders or professional managers who took office prior to the IPO. Advising, on the other hand, is likely to be of greater importance for IPO firms than for unit firms, given that IPO firms are typically younger firms in high-growth industries. Consistent with a reduced importance of assessment in IPO boards relative to spun off units, evidence in Baker and Gompers (2003) and Boone, Field, Karpoff, and Raheja (2007) indicate that boards of IPO firms tend to be more insider dominated and to have less industry expertise among the outside directors than do the boards of our spun off units. We conclude, therefore, that our findings for unit boards cannot be explained by differences in the relative importance of advising in the unit firms.
Our evidence that unit boards have a greater proportion of outsiders and a greater proportion of outsiders with industry expertise is potentially consistent with these boards having a greater need for monitoring. However, if the board's monitoring role is tied to potential moral hazard or other agency conflicts, we do not expect these to be systematically different in units than in their matched firms. By contrast, because one of the distinguishing features of the spinoff transaction is that it creates a newly independent firm with a newly appointed CEO, the firm's prospects and/or the CEO's ability are more uncertain. This increases the relative importance of assessment. Furthermore, though the source of CEO for the unit provides for useful cross-sectional variation in the need for CEO assessment, we are unable to make any case for it being associated with the need for monitoring. Finally, by first matching the unit firms to firms of similar size in the industry, then directly controlling for variables from the board literature, our empirical design attempts to directly control for the demand for monitoring and advising from the board. Overall, therefore, our findings support the differential importance of assessment in our unit firms, above and beyond any potential differential need for advising and/or monitoring.
Analysis of parent boards
Our results thus far suggest that the need to assess CEO ability, competence, and match to the firm is an important determinant of the board structure of unit firms. The boards of firms for which this need is likely to be greatest -i.e. newly independent firms with newly appointed CEOs -are smaller, more independent, and rely more on outside directors who have relevant industry expertise than the boards of their publicly traded matched firms. As noted earlier, this need for assessment is likely to be less important in post-spinoff parent firms. Although some of the parents will have newly appointed CEOs, boards will already possess much greater information about the firm's prospects. Therefore, an analysis of post-spinoff parent boards is one way to provide further evidence on the importance of learning and assessment in board
formation.
An additional reason to examine the parent board is that our tests of the importance of learning and assessment in the unit could be subject to an endogeneity criticism. Specifically, whether the unit CEO is an external hire, an internal promotion, or is the pre-spinoff parent CEO is an endogenous choice, as is board structure. If the underlying reason for choosing a particular type of CEO is also a determinant of board structure, this potentially weakens our interpretation of the learning/assessment tests. As one example, perhaps the source of CEO is correlated the need for monitoring. Although this explanation seems less plausible in light of our specific results with respect to the significance of differences between unit boards and their matched counterparts, we nonetheless view tests of parent board structure as useful additional tests. If our evidence of learning/assessment in unit firms is driven by the endogeneity of CEO source and board structure, we should obtain similar results in tests of parent board structure. On the other hand, if our findings on unit boards are due to the importance of learning and assessment, we expect these learning/assessment variables to be less important in parent boards.
We repeat the Table 8 regressions for the post-spinoff parent firms and report the results in Table 9 . Consistent with the results for the unit firms, there are significant negative associations between board size and dummies indicating that the post-spinoff parent CEO was hired from outside or was not on the pre-spinoff parent board. However, in contrast to our findings for unit firms, we find no evidence that the proportion of outside directors, the proportion of directors that are outsiders with industry expertise or the proportion of industry expert directors that are outsiders are associated with our proxy variables for the need for assessment. These results are consistent with learning and assessment being less important for the parent firms than for the unit firms and provide some reassurance that our findings for unit firms are not driven by the endogeneity of CEO choice. A potential caveat to this interpretation, however, is that, although the parent board is restructured following the spinoff, it is not created from scratch as is the unit board. Therefore, we cannot rule out the possibility that there could still be some residual stickiness in its structure that impedes our ability to detect the impact of assessment.
Our findings for parent firm boards in Table 9 also indicate that traditional determinants of board structure play a similar but somewhat more significant role in the structures of parent firm boards than in those of unit firm boards. Board size is significantly positively related to firm size and market-to-book ratio; the fraction of outsiders is significantly related to firm size; and the fraction of industry experts who are outside directors is positively related to R&D. This suggests that as the need for the board to assess the inherent suitability of the CEO weakens, characteristics of the firms' assets and operations become more important determinants of board structure.
Summary and Conclusions
We exploit the unique opportunities offered by spinoff transactions to explore the formation of corporate boards. The separation of one publicly-traded firm into two publiclytraded firms results in a newly independent unit firm that must appoint a CEO and form a board from scratch. This allows us to examine determinants of board structure in a setting that is relatively free of the factors that contribute to board stickiness and that provides useful variation in the need to assess the CEO's inherent ability, competency, and match to the firm.
We find that newly formed unit boards whose CEOs were promoted from the parent firm or hired from outside are smaller, have relatively more outside directors, have more directors with same-industry experience, and derive more of their industry expertise from outside directors than do their publicly-traded matched firm boards. This supports the hypothesis that boards of newly independent unit firms with untested CEOs have more to learn about the inherent suitability of their CEOs and that such learning is best accomplished by independent outsiders who have industry knowledge and incentives to avoid free-riding. Analysis of the post-spinoff parent firms reveals much less impact of assessment proxies on board structure, consistent with CEO assessment being less important for these continuing firms. We also find evidence that characteristics of firm asset and operating structures are somewhat more important determinants of board structure in these post-spinoff parent firms than in unit firms.
Though traditional agency models of corporate governance clearly have empirical validity, our overall findings are consistent with Hermalin and Weisbach's (2014) view that learning models of managerial competence offer a complementary lens through which to study and evaluate corporate governance. Our evidence confirms the importance of such models for one particular corporate governance mechanism: the board of directors. Evaluation of the importance of learning and assessment for other governance mechanisms offers the promise of additional useful insights into governance systems.
In addition, our findings are suggestive of there being corporate governance benefits from the spinoff itself. 20 We find that the boards of our unit and parent firms following the spinoff differ significantly from each other and from the pre-spinoff parent board that governed the combined firms. This suggests the possibility that the separated firms are each able to better tailor their board structures to their particular assets and leadership. Although we do not provide direct evidence that the observed changes in board structure are necessarily value-increasing, our analysis of the de novo unit board implicitly assumes that these boards are formed in a way that optimally trades off considerations related to the advising, monitoring, and assessment roles of the board. Moreover, both Ahn and Walker (2007) and Seward and Walsh (1996) argue that spinoffs appear less likely to be undertaken for self-serving reasons because the transactions significantly reduce the scope of assets under the control of existing managers and board members. 21 Further exploration of the potential governance benefits of spinoffs and other asset restructurings represent a worthwhile area for future research. Table 2 Univariate statistics of spinoff firms Mean statistics are reported in the first row and medians are reported in the second. M/B is the market value of equity plus the book value of assets minus the book value of equity, divided by the book value of assets. R&D is research and development expenses (recorded as 0 if missing in Compustat). TA is total book assets. CX is capital expenditures. OIBD is operating income before depreciation. FCF is free cash flow defined as net income plus depreciation minus capital expenditures. D is long term debt plus the short term portion of long term debt. PPE is net plant, property and equipment. Herfindahl is calculated using industry sales at the four-digit SIC level. All variables for the pre-spinoff parent are measured as of the fiscal year ending just prior to the spinoff. Variables for the post-spinoff parent and unit are measured as of the first fiscal year following the spinoff. Two-population, two-tailed T-tests (Wilcoxon sign-rank tests) are used to compare means (medians) for differences between the pre-spinoff parent, the post-spinoff parent, and the unit. ***, **, and * denote significance at the 1%, 5%, and 10% levels. a, b, and c denote significance at the 1%, 5%, and 10% levels for comparisons between the post-spinoff parent and the unit.
Pre-spinoff parent Table 3 Univariate statistics on the destination of the pre-spinoff parent CEO and the origin of the post-spinoff parent and unit CEOs. The destinations and origins of the CEOs are as reported in the last proxy preceding the spinoff and the first proxy subsequent to the spinoff. c We include the two comeback CEOs for the parent firms and the two comeback CEOs for the unit firms in this group.
Table 4
Univariate comparisons of board characteristics Two-population, two-tailed T-tests are used to compare means for differences between the pre-spinoff parent, the post-spinoff parent and the unit. Inside directors are board members that are employees of the firm. Affiliated directors are board members that are related to an insider, are former employees, or have a substantive business relationship with the firm. All other directors are classified as outside directors and categorized by their primary experience. Outside expert denotes those directors with related industry or non-profit experience. Total experts are outside experts plus insiders. Data for the pre-spinoff parent are obtained from the last proxy statement prior to the spinoff. Data for the post-spinoff parent and unit are obtained from the first proxy statement following the spinoff. ***, **, and * denote significance at the 1%, 5%, and 10% levels for comparisons between pre-spinoff and post-spinoff parent firms, and between the unit and the parent firms. a, b, and c denote significance at the 1%, 5%, and 10% levels for comparisons between post-spinoff parent and the unit. Table 5 Univariate comparisons of unit and matched firm board characteristics Means are listed in the first row and medians are listed in the second row. Inside directors are board members that are employees of the firm. Affiliated directors are board members that are related to an insider, are former employees, or have a substantive business relationship with the firm. All other directors are classified as outside directors and categorized by their primary experience. Outside expert denotes those directors with related industry or non-profit experience. Total experts are outside experts plus insiders. Two-population, two-tailed T-tests (Wilcoxon sign-rank tests) are used to compare means (medians) for differences between the pre-spinoff parent, the post-spinoff parent, and the unit. ***, **, and * denote significance at the 1%, 5%, and 10% levels. Table 6 Unit and match board regressions using firm characteristics. Table 7 Inside directors are board members that are employees of the firm. Affiliated directors are board members that are related to an insider, are former employees, or have a substantive business relationship with the firm. All other directors are classified as outside directors and categorized by their primary experience. Outside expert denotes those directors with related industry or non-profit experience. Total experts are outside experts plus insiders. Two-population, two-tailed T-tests are used to compare means for differences between unit and matched firm boards. ***, **, and * denote significance at the 1%, 5%, and 10% levels. Table 8 Regressions on unit board characteristics post spin-off. Inside directors are board members that are employees of the firm. Affiliated directors are board members that are related to an insider, are former employees, or have a substantive business relationship with the firm. All other directors are classified as outside directors and categorized by their primary experience. Outside expert denotes those directors with related industry or non-profit experience. Total experts are outside experts plus insiders. P-values are listed in parentheses below the coefficient. LN(TA) is the natural log of total book assets. M/B is the market value of equity plus the book value of assets minus the book value of equity, divided by the book value of assets. R&D is research and development expenses (recorded as 0 if missing in Compustat). OIBD is operating income before depreciation. Robust standard errors are used. Table 9 Regressions on parent board characteristics post spinoff. Inside directors are board members that are employees of the firm. Affiliated directors are board members that are related to an insider, are former employees, or have a substantive business relationship with the firm. All other directors are classified as outside directors and categorized by their primary experience. Outside expert denotes those directors with related industry or non-profit experience. Total experts are outside experts plus insiders. LN(TA) is the natural log of total book assets. M/B is the market value of equity plus the book value of assets minus the book value of equity, divided by the book value of assets. R&D is research and development expenses (recorded as 0 if missing in Compustat). OIBD is operating income before depreciation. P-values are listed in parentheses below the coefficient. Robust standard errors are used. Univariate statistics of unit and match firms. Mean statistics are reported in the first row and medians are reported in the second. M/B is the market value of equity plus the book value of assets minus the book value of equity, divided by the book value of assets. R&D is research and development expenses (recorded as 0 if missing in Compustat). TA is total book assets. CX is capital expenditures. OIBD is operating income before depreciation. FCF is free cash flow defined as net income plus depreciation minus capital expenditures. D is long term debt plus the short term portion of long term debt. PPE is net plant, property and equipment. Herfindahl is calculated using industry sales at the fourdigit SIC level. All variables for the unit are measured as of the first fiscal year following the spinoff. Two-population, two-tailed T-tests (Z-Score for Wilcoxon sign-rank tests) are used to compare means (medians) for differences between the pre-spinoff parent, the post-spinoff parent, and the unit. ***, **, and * denote significance at the 1%, 5%, and 10% levels. 
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